Physiology and Pharmacology of Ryanodine Receptor Calcium Release Channels.
Ryanodine receptor (RyR) ion channels are essential for skeletal and cardiac muscle function. Their knockout leads to perinatal death from respiratory and cardiac failure. Acquired changes or mutations in the protein cause debilitating skeletal myopathy and cardiac arrhythmia which can be deadly. Knowledge of the pharmacology of RyR channels is central to developing effective and specific treatments of these myopathies. The ion channel is a >2.2MDa homotetamer with distinct structural and functional characteristics giving rise to a myriad of regulatory sites that are potential therapeutic targets. Australian researchers have been intimately involved in the exploration of the proteins since their identification in the mid-1980s. We discuss major aspects of RyR physiology and pharmacology that have been tackled in Australian laboratories. Specific areas of interest include ultrastructural aspects and mechanisms of RyR activation in excitation-contraction (EC) coupling and related pharmacological developments, regulation of RyRs by divalent cations, by associated proteins including the FK506-binding proteins, by redox factors and phosphorylation. We consider adverse effects of anthracycline chemotherapeutic drugs on cardiac RyRs. Phenotypes associated with RyR mutations are discussed with current and developing therapeutic approaches for treating the underlying RyR dysfunction.